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(54) Title: SURGICAL VESSEL CLIPS AND METHODS FOR CLOSING VESSELS 
(57) Abstract 

The application 
addresses the need for 
novel hemostatic clips that 
are used advantageously 
when control of a vessel 
has not been obtained or 
when a vessel is lacerated 
or divided inadvertently. 
These clips urge closure 
of a perforation in the wall 
of a vessel, and reduce 
the necessity for suturing 
the vessel. In addition, 
the disclosure addresses 
the need for a hemostatic 
clip that can be used to 
efficiently ligate a severed 
vessel. The invention 
provides a hemostatic clip 
for closing a perforation 
in the wall of a vessel. 
The clip has a unitary 
clip body that defines an 
annular strip formed in 

a saddle shape to adapt to the walls of the vessel. In a further aspect, the invention provides a hemostatic clip for ligating a severed 
vessel which has a unitary clip body that defines side by side and opposed pad members. An arcuate link member joins between and 
interconnects the pad members to clamp the lumen of a severed vessel closed. In a still further aspect, hemostatic clips are disclosed that 
can be applied by endoscopic methods through surgical access ports that dictate that the clip applicator approach the vessel parallel rather 
than normal to the longitudinal access of the vessel. 
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SURGICAL VESSEL CLIPS AND METHODS FOR CLOSING VESSELS 

Background of the Invention 

In the course of performing surgical procedures, the wall of a vessel is sometimes 
5 perforated and hemorrhaging occurs. To stop the hemorrhaging, the perforation in the 
wall of the vessel must be closed. In repairing the perforation, it is preferred that the 
vessel not be ligated, but rather that the perforation be closed while allowing fluid to 
flow unimpeded through the vessel. Conventional approaches to repair a perforation 
include suturing the tear. Suturing involves the surgical stitching of the perforation with 

10 a material such as silk, wire, or catgut. While this procedure is effective in closing the 
perforation, suturing has disadvantages. The suturing of vessel walls is tedious and time 
consuming, and it requires dexterity, which increases as the vessel to be sutured becomes 
smaller. Further, suturing requires that the area around the vessel to be sutured be 
exposed in order to provide access for the surgeon to stitch the vessel. As a result, the 

1 5 procedure is relatively complicated and has a significant threat of infection. 

Another technique for temporarily controlling a perforation in the wall of a 
vessel is the use of clamps for pinching the walls of the vessel to close the perforation, 
and to stop the hemorrhaging. One such clamp is the so called "bull dog" clamp, which 
is a plastic clamp that the surgeon applies manually. This clamp has the disadvantages 

20 that flow in the vessel is restricted due to the pinching action, ajid the clamp must be 

applied manually without the benefit of an applier instrument. Again the area around the 
vessel must be exposed to provide adequate room for the surgeon to operate. Further, 
this clamp is intended only for temporary control of the perforation, and must at a later 
time be removed from the vessel in favor of a more permanent solution. 

25 A generally U or V shaped clip with elongated arms is another known surgical 

clip for controlling a perforation in the wall of a vessel. These clips were designed, 
however, for the purpose of ligating a vessel, and are only used for controlling a 
perforation because no more suitable clip exists. The clips are usually constructed of 
metal and have the advantage that they can be applied with an endoscopic applicator, 

30 avoiding the requirement that the area around the vessel be exposed. However, these U 
or V shaped conventional clips have straight legs which, when compressed about the 
perforation to arrest the hemorrhaging, block a portion of the flow through the vessel. 
Examples of such clips include the surgical hemostatic clips of Gravener, U.S. Patent 
No. 5,501, 693; and of Phillips et al„ US. Patent No. 5,509,920. 

35 While U or V shaped surgical clips can be used to repair a perforation in the wall 

of a vessel, they are also used to ligate a severed vessel. In the former application, the 
objective is to repair the perforation in the vessel while continuing to provide 
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unrestricted flow. In the latter, the objective is to completely close the severed vessel, 
and to stop the flow. These known clips are used generally as a precursor to surgically 
removing an organ. The vessel is initially clipped in two locations and then divided 
transversely between the two clips. One end of this vessel is connected to the organ or 
5 structure being removed and the other end remains in the body. Clips are applied to 
compressi vely cut off the flow through the open lumen, and to seal the vessel. Clips 
similar to those described in Gravener, supra, are used for this purpose. Ideally, these 
clips are applied so that their crimped length spans the lumen of the vessel (i.e. the 
applying instrument's shaft runs perpendicular to the vessel). However, in some 

10 endoscopic procedures, specifically a thoracic lung lobe resection, surgical access ports 
dictate the approach of the shaft of the clip applier instruments to the target vessel. 
Often, the vessels to be controlled are not oriented in a manner that allows the shaft of 
the applying instrument to be oriented perpendicular to the vessel. In fact, when 
performing this thoracic procedure through specific access ports, the vessels extend 

15 largely parallel to the axis of the shaft of the applying instrument. In such cases, a clip 
that traverses the lumen, while the shaft of the applying instrument is positioned 
substantially parallel to the vessel is desirable. Further, in an endoscopic situation 
involving a hemorrhage, it is important to control the hemorrhage quickly and precisely, 
without being limited by approach angles. 

20 The disadvantages of the U or V shaped clip become apparent when applying 

clips to a vessel from certain orientations. 

In light of the above, it is advantageous to provide surgical clips that are applied 
by endoscopic procedures through surgical access ports that limit the approach angles of 
the applying instrument. It is desirable that such a clip promotes the closure of a 

25 perforation in the wall of a vessel while at the same time introducing only a small 

reduction in the cross-sectional area of the vessel. Further, a surgical clip that can be 
applied perpendicular to the break in a severed vessel, when the applying instrument 
approaches the vessel "end on" or coaxially, is desirable. A surgical clip that eliminates 
or substantially reduces gaps in the closure of the vessel is also acknowledged to be 

30 beneficial and an advance in the art. 

Objects of the Invention 

It is thus an object of the invention to provide hemostatic clips that obviate 
disadvantages of the prior art. 
35 It is a further object of the invention to provide a hemostatic clip that can be 

applied to close a perforation in the wall of a vessel. 
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It is yet a further object of the invention to provide a hemostatic clip that can be 
applied to close a perforation in the wall of a vessel while introducing only a small 
reduction in the cross-sectional area of the vessel. 

It is another object of the invention to provide a hemostatic clip that can be 
"5 applied endoscopically through a surgical access port dictating a parallel approach rather 
than a perpendicular approach to the longitudinal axis of the vessel. 

It is a further object of the invention to provide a hemostatic clip that can be 
applied to ligate a severed vessel. 

It is a further object of the invention to provide a hemostatic clip that can be 
10 applied generally perpendicular to close a perforation that exists on the surface of a 
vessel. 

It is yet a further object of the invention to provide a hemostatic clip that can be 
applied to ligate a severed vessel with reduced likelihood of gaps in the closure of the 
vessel. 

15 It is another object of the invention to provide a hemostatic clip that can be 

advantageously applied to control an inadvertent tear or other breach or perforation in a 
vessel. 

Other general and more specific objects of the invention will in part be obvious 
and will in part appear from the drawings and description which follow. 

20 

Summary of the Invention 

This invention addresses the need for hemostatic clips that are used 
advantageously when control of a vessel has not been obtained or when a vessel is 
lacerated or divided inadvertently. These clips urge closure of a perforation in the wall 
25 of a vessel, and reduce the necessity for suturing the vessel. In addition, the invention 
addresses the need for a hemostatic clip that can be used to ligate a severed vessel 
efficiently. 

In one aspect, the invention provides a hemostatic clip for closing a perforation 
in the wall of a vessel. The clip has a unitary clip body that defines an annular strip 
30 formed in a saddle shape to adapt to the walls of the vessel. The clip includes a pair of 
opposed elongated strips which are formed in an arcuate shape. The elongated strips 
connect to arches, and together they define a closed-loop ring. 

In another embodiment, the invention provides a hemostatic clip for closing a 
perforation in the wall of a vessel. The hemostatic clip has a unitary clip body with two 
35 opposed elongated strips which form an arcuate shape, and has a connecting arch that 
connects one end of one elongated strip to the opposed end of the other elongated strip. 
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Both of the above clips advantageously engage side walls of a vessel by crimping 
the clip at the arch sections. Consequently, the clip applies pressure to the walls of the 
vessel to urge the perforation to close. 

In a further aspect, the invention provides a hemostatic clip, for ligating a severed 
vessel, which has a unitary clip body that defines side by side and opposed pad 
members. An arcuate link member joins between and interconnects the pad members to 
clamp the lumen of a severed vessel closed. 

In a still further aspect, the invention provides hemostatic clips that can be 
applied by endoscopic methods through surgical access ports that dictate that the clip 
applicator approach the vessel parallel rather than normal to the longitudinal access of 
the vessel. 

Brief Description of the Drawings 

The foregoing and other objects, features and advantages of the invention will be 
apparent from the following description and from the accompanying drawings, in which 
like reference characters refer to the same parts throughout the different views. The 
drawings illustrate principles of the invention and, although not to scale, show relative 
dimensions. 

FIG. 1 is a perspective view of a hemostatic clip in accordance with the present 
invention, 

FIG. 1 A is a perspective view of an alternate embodiment of a hemostatic clip in 
accordance with the present invention 

FIG. 2 is a frontal view of the arcuate strips of the hemostatic clip of FIG. 1 and 
FIG. 1A. 

FIG. 3 is another perspective view of the hemostatic clip of FIG 1 showing a 
section line 4-4. 

FIG. 4 is a sectional view of a hemostatic clip along section line 4-4. 

FIG. 5 shows a vessel with a perforation and the application of the hemostatic 
clip of FIG. 1 for closing the perforation. 

FIG. 6 is a perspective view of another embodiment of a hemostatic clip in 
accordance with the invention. 

FIG. 7 shows a vessel with a perforation and the application of the hemostatic 
clip of FIG. 6 for closing the perforation. 

FIG. 7A shows a vessel with a perforation and the application of two hemostatic 
clips as shown in FIG. 6 for closing the perforation. 

FIG. 8 is another embodiment of a hemostatic clip in accordance with the 
present invention. 
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FIG. 9 shows a vessel that is completely severed and the use of the clip of FIG. 8 
for closing the severed vessel. 

FIG. 9 A shows a vessel that is completely severed, and the application of 
hemostatic clips of FIG. 8 to ligate the vessel. 

'5 

Description of Illustrated Embodiments 

The surgical clips of the invention are applied to vessels preferably through 
endoscopic procedures by an appropriate clip applicator to arrest the flow of fluid 
through either a perforation in the walls of the vessel or a severed vessel. Examples of 

10 vessels to which the teachings of this disclosure are particularly applicable are the blood 
vessels and the airways of a medical patient. 

FIG. 1 shows a perspective view of a hemostatic clip 10 for closing a perforation 
in the wall of a vessel. The hemostatic clip 10 has a unitary clip body, constructed 
preferably from titanium. However, other materials such as stainless steel, tantalum, 

1 5 bioabsorbable polymers, and non-bioabsorbable polymers may be used. The hemostatic 
clip 10 includes a pair of arcuate strips 12 and 14 which are coupled together by a pair of 
arches 1 6 and 1 8 into a closed-loop ring In the embodiment shown in FIG. 1 , arches 1 6 
and 1 8 each have two legs forming generally a V shape. Arch 1 6 has legs 22 and 24. 
Similarly, arch 18 has legs 26 and 28. Leg 22 of arch 16 joins arcuate strip 12, forming 

20 an obtuse angle relative to leg 22. Leg 26 of arch 18 also joins arcuate strip 12, forming 
an obtuse angle relative to leg 26. Likewise, legs 24 and 28 join arcuate strip 14 to form 
an obtuse angle at the juncture. One of ordinary skill in the art will recognize that the 
angle between the arcuate strip and the leg depends in part on the diameter of the 
particular vessel. Semicircular strip 12 includes a vessel-contacting surface 32 for 

25 gripping one side of a perforation in the wall of a vessel. Likewise, arcuate strip 14 

includes a vessel-contacting surface 34 for gripping the opposite side of the perforation 
in the wall of a vessel. The illustrated vessel-contacting surfaces 32 and 34 are recessed 
with grooves for efficient gripping of the clip to the wall of the vessel. 

FIG. 1 A shows an alternate embodiment of a hemostatic clip 15 in accordance 

30 with the invention. In this embodiment, hemostatic clip 15 is configured similar to 
hemostatic clip 10, and has a pair of arcuate strips 12' and 14' that are connected by 
arches 16' and 18'. The vessel-contacting surfaces 32' and 34' of the hemostatic clip 15 
are different from the vessel-contacting surfaces 32 and 34 of hemostatic clip 10. Each 
vessel-contacting surface 32' and 34' has a smooth outer face 36* and an inner face 

35 consisting of sharps or teeth 38' that purchase into the wall of the vessel to promote a 
secure grip. Any trauma resulting from the purchase of teeth 38' into the vessel is sealed 
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off by the smooth outer face 36' of the vessel-contacting surfaces, and does not spread 
throughout the wall of the vessel. 

FIG. 2 shows a front view of arcuate strip 12. A frontal view of arcuate strip 14 
has the identical geometry. FIG. 3 shows another perspective view of hemostatic clip 
5 10, with a section line 4-4 that bisects arcuate strip 12 or 14. FIG. 4 is a sectional view 
of hemostatic clip 10 taken from the perspective of section line 4-4. 

The application of hemostatic clip 10 or 15 to close a perforation in the wall of a 
vessel is now described with reference to hemostatic clip 10. One of ordinary skill in the 
art will recognize that the application of hemostatic clip 15 is similar. FIG. 5 shows a 
1 0 vessel 30 with a perforation 32 in the wall of the vessel. Hemostatic clip 1 0 is applied 
preferably using an endoscopic clip applier. As hemostatic clip 10 is applied to the 
vessel 30, arcuate strip 12 grips the wall of the vessel above the perforation 32 and 
arcuate strip 14 grips the wall of the vessel below the perforation 32. Arches 16 and 18 
of hemostatic clip 10 are crimped to bring the arcuate strips 12 and 14 into compressive 
1 5 engagement with the vessel, e.g. to pinch it, and thereby to adapt the clip to the wall of 
the vessel and to close perforation 32 as the surfaces of the wall above and below the 
perforation join. Grooves 32 and 34 on the underface of arcuate strips 14 and 12 grip the 
wall of the vessel to close the perforation and to attach the clip to the vessel. 

The structure of the clip 10, including the configuration and the one or more 
20 materials of the portions that form the strips 12 and 14 and that form the arches 1 6 and 
18, maintain the strips 12 and 14 compressively engaged with a vessel according to the 
extent of the crimping of the arches 1 6 and 1 8. 

The hemostatic clip 10 and the hemostatic clip 15 allow closure of small and 
irregular perforations, lacerations or a rent that may occur in the wall of a thin walled 
25 vessel. These rents can occur on a tangential curve surface and cannot be controlled by 
straight clips. 

If a tangential perforation or rent occurs in a large thin walled vessel, clamps are 
applied initially to stop the hemorrhage and to allow visualization of the rent or 
laceration. One or more hemostatic clips 10 are applied to enclose the laceration or rent 

30 and bring the walls of the vessel together in that one area, preserving flow in the main 
lumen beneath it. Once the rent has been occluded and controlled by one or more 
hemostatic clips 10, the clamps that are used to restrain blood flow can be removed. 

FIG. 6, shows another hemostatic clip 60 in accordance with the present 
invention and which closes a perforation in the wall of a vessel. The hemostatic clip 60 

35 has a unitary clip body, typically constructed preferably from titanium. However, other 
materials such as stainless steel, tantalum, bioabsorbable polymers, and non- 
bioabsorbable polymers may also be used. The hemostatic clip 60 includes a pair of 
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opposed, curved arms 62 and 64 for gripping the wall of a vessel. The curvatures of 
arms 62 and 64 may be adapted for the size of the vessel to which it is applied. Arms 62 
and 64 couple to a connecting arch 65. FIG. 6 shows that the connecting arch 65 
includes an elongated strip with legs 66 and 67 that form a V shape. One of ordinary 
"5 skill in the art will recognize that the connecting arch 65 may take alternative shapes and 
still successfully attain objects of the invention. Each illustrated arm 62 and 64 includes 
a vessel-contact face 68 and 69, respectively, for gripping the wall of a vessel. 

The application of the hemostatic clip 60 is now described with reference to FIG. 
7, which shows a vessel 70 having a perforation 72 in the wall of the vessel. The 

1 0 hemostatic clip 60 is applied, preferably using an endoscopic clip applier. As the 

hemostatic clip 60 is applied to the vessel 70, the curved arm 62 of the clip grips the wall 
of the vessel above the perforation 72 and the curved arm 64 grips the wall of the vessel 
below the perforation 72. The hemostatic clip 60 is then crimped at the arch 65 to adapt 
the clip to the wall of the vessel and to close the perforation 72 as the clip applies 

1 5 pressure to join the surfaces of the wall on either side of the perforation. Grooved 

surfaces 68 and 69 on the underface of the curved arms 62 and 64 facilitate the gripping 
of the wall of the vessel to close the perforation and to secure the clip to the vessel. 

The clip 60 of the invention is well suited and adapted for application in this 
manner with the applier instrument oriented transverse to the longitudinal axis A 

20 (FIGURE 7A) of the vessel being repaired. That is, the axis of the instrument approach 
to the vessel, and typically the shaft of the instrument, is aligned along an axis B 
transverse to the vessel axis A. 

The hemostatic clip 60 can control a perforation, rent, laceration or other defect 
in a thin wall vessel. Clamps typically are used initially to control the bleeding, and 

25 allow the defect to be seen after the blood is suctioned. The application of the 

hemostatic clip 60 compresses the walls of the vessel at the site and separates the rent 
from the main channel. FIG. 7A shows two hemostatic clips applied to a vessel from 
opposing sides to separate a rent from the main channel of the vessel, thereby 
preserving the central flow. 

30 FIG 8 shows a perspective view of a hemostatic clip 80 for closing a completely 

severed vessel according to another embodiment of the invention. The hemostatic clip 
80 has a unitary clip body, constructed preferably from titanium. However, other 
materials such as stainless steel, tantalum, bioabsorbable polymers, and non- 
bioabsorbable polymers may also be used. The hemostatic clip 80 includes a pair of side 

35 by side and opposed pads 81 and 82 for gripping a severed vessel and at the same time 
for stopping the flow of fluid through the vessel. The pads 81 and 82 extend together 
through an arcuate structure. The illustrated arcuate structure has a pair of stems 83 and 
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84 which connect to respective pads 81 and 82. The stems 83 and 84 further couple to 
an arch structure 86. In one embodiment of the invention, the arch structure 86 forms a 
V shape. However, one of ordinary skill in the art will recognize that the arch structure 
86 may take alternative shapes and yet still attain objects of the invention within the 
5 scope of the invention. In another embodiment of the invention, the pad 8 1 and the stem 
83 form a T shape. Likewise, the pad 82 and the stem 84 form a T shape. In another 
embodiment, the pad and stem pairs form an L shape. The pads 82 and 81 face opposite 
to each other. Each pad 81 and 82 includes an opposed face 87 and 88 to contact the 
wall of the vessel. 

10 The application of the hemostatic clip 80 is now described with reference to FIG. 

9, which shows a severed vessel 90 that is to be ligated to stop a hemorrhage. The 
hemostatic clip 80 is applied using preferably an endoscopic clip applier in an "end on M 
approach to the vessel 90. With this direction of approach, the axis of the applier 
instrument, and hence typically the shaft of the instrument, is substantially parallel to the 

1 5 longitudinal axis C of the vessel, as shown. The opposing pad members 8 1 and 82 are 
applied perpendicular to the flow of fluid within the vessel and grip the wall of the 
vessel above and below the cut. The clip applier crimps the arch structure 86, deforming 
the clip and bringing the opposed pad members 81 and 82 closer together and to grasp 
between them portions of a vessel wall. This adapts the clip to the wall of the vessel and 

20 closes the lumen of the vessel, since the opposed pad members pressure the surfaces of 
the wall above and below the cut to join together. The grooved surfaces 87 and 88 on 
the opposed faces of the pads 81 and 82 grip the wall of the vessel to close the lumen of 
the vessel and to fixedly attach the clip to the vessel. In further embodiment of the 
invention, the stems 83 and 84 have varying lengths, so that when the hemostatic clip 80 

25 is positioned alongside a similar clip having shorter stems 83 and 84, the pads 8 1 and 82 
of the longer clip extend beyond those of the shorter clip. By employing the shorter 
clips and the longer clips in an alternating fashion, an overlapping line of ligation is 
created to achieve better hemostasis. FIG. 9A shows multiple hemostatic clips 80 that 
are positioned in a staggered arrangement to efficiently close off the vessel and to 

30 eliminate gaps in the closure, in a manner that diminishes leakage from the vessel. 

It is thus seen that the invention efficiently attains the objects set forth above, 
among those made apparent from the preceding description. Since certain changes may 
be made in the above constructions without departing from the scope of the invention, it 
is intended that all matter contained in the above description or shown in the 

35 accompanying drawings be interpreted as illustrative and not in a limiting sense. 
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It is also to be understood that the following claims are to cover all generic and 
specific features of the invention described herein, and all statements of the scope of the 
invention which, as a matter of language, might be said to fall therebetween. 

Having described the invention, what is claimed as new and desired to be secured 
5 by Letters Patent is: 
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We claim: 

1 . A hemostatic clip for closing a perforation in the wall of a vessel said clip 
comprising, 

a unitary clip body defining first and second opposed elongated strip 
portions, each of said first and second elongated strip portions having an 
arcuate shape, and a first connecting arch portion for connecting a first 
end of said first elongated strip portion to said opposed end of the second 
elongated strip portion and a second connecting arch portion for 
connecting a second end of said first elongated strip portion to the said 
opposed end of said second elongated strip portion. 

2. The hemostatic clip of claim 1 wherein each of said first and second arch portions 
has a V - shaped form for adapting the clip to the wall of the vessel. 

3. The hemostatic clip of claim 1 wherein the clip body is of a material selected from 
the group consisting of stainless steel, tantalum, titanium, bioabsorbable polymers 
and nonbioabsorbable polymers. 

4. The hemostatic clip of claim 1 wherein each of said first and second elongated strip 
portions has opposed side walls defining opposing boundaries and an elongated 
vessel-contacting surface thereon. 

5. The hemostatic clip of claim 4 wherein each of said first and second elongated 
vessel-contacting surfaces includes grooves for gripping the wall of the vessel. 

6. The hemostatic clip of claim 4 wherein each of said first and second elongated 
vessel-contacting surfaces includes an outer smooth face adjacent to an inner face 
consisting of teeth for gripping the vessel. 

7. A hemostatic clip for ligating a severed vessel, said clip comprising, 

a unitary clip body having side by side and opposed pad members and an 
arcuate link member joined between and interconnecting said pad 
members. 

8. The hemostatic clip of claim 7 wherein said arcuate link member includes 
opposing stems connected by an arch portion. 
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9. The hemostatic clip of claim 7 wherein each of said pads is substantially co- 
extending. 

5 1 0. The hemostatic clip of claim 7 wherein each of said pads has opposed faces with 
opposing boundaries and a vessel-contacting surface thereon for cooperatively 
gripping the wall of the vessel. 

11. The hemostatic clip of claim 7 wherein the clip is of a material selected from the 
10 group consisting of stainless steel, tantalum, titanium, bioabsorbable polymers and 

nonbioabsorbable polymers. 

12. The hemostatic clip of claim 7 wherein the arch member is a V shape. 

15 13. The hemostatic clip of claim 9 wherein said pad member and said stem are a T 
shape. 

14. The hemostatic clip of claim 1 1 wherein each of said vessel-contacting surfaces 
includes complementary grooves for gripping the wall of the vessel. 

20 

15. A hemostatic clip for closing a perforation in the wall of a vessel, said clip 
comprising, 

a unitary clip body having a first and a second opposed elongated strip 
portions, each of said first and second elongated strip portions having a 
25 substantially curved shape, said clip body including a connecting arch 

portion for connecting one end of the said first elongated strip portion to 
the said opposed end of the second elongated strip portion. 

16. The hemostatic clip of claim 1 5 wherein said connecting arch portion has a V - 
30 shape for adapting the clip to fit the wall of the vessel. 

1 7. The hemostatic clip of claim 1 5 wherein the clip is of a material selected from the 
group consisting of stainless steel, tantalum, titanium, bioabsorbable polymers and 
nonbioabsorbable polymers. 
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1 8. The hemostatic clip of claim 1 5 wherein each of said first and second elongated 
strip portions has opposed side walls defining opposing boundaries and an 
elongated vessel-contacting surface thereon. 

'5 19. The hemostatic clip of claim 1 8 wherein the each of said first and second elongated 
vessel-contacting surfaces includes grooves for gripping the walls of the vessel. 

20. A hemostatic clip for closing a perforation in the wall of a vessel, said clip 
comprising, 

10 a unitary clip body defining an annular strip formed in a saddle shape to 

adapt to the walls of said vessel. 

21 . The hemostatic clip of claim 20 wherein said annular strip includes a vessel- 
contacting face. 

15 

22. The hemostatic clip of claim 20 wherein said clip is of a material selected from the 
group consisting of stainless steel, tantalum, titanium, bioabsorbable polymers and 
nonbioabsorbable polymers. 

20 23. The hemostatic clip of claim 21 wherein said vessel-contacting face includes 
grooves for gripping said vessel wall. 

24. A method for ligating a severed vessel having a lumen for containing a flow of 
fluid therethrough, the method comprising the steps of, 



25 



providing a hemostatic clip, having opposed co-extending pads which are 
normal to an arch portion, and 



positioning said hemostatic clip such that said co-extending pads are 
30 positioned perpendicular to said flow, to encompass said lumen, and 

crimping said arch of said hemostatic clip to compressively engage said 
pads about said lumen to close said severed vessel. 



35 25. 



The method for ligating a severed vessel as recited in claim 24 including the 
further steps of, 
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providing a plurality of hemostatic clips, having opposed co-extending 
pads which are normal to an arch portion, and 

positioning said like hemostatic clips in a staggered arrangement to 
encompass said lumen 

26. The method of closing a perforation in the wall of a vessel comprising the steps of, 

positioning a hemostatic clip having an arch portion connected to first 
and second curved extending arms, opposed to each other, such that the 
first extending arm is positioned above the perforation and the second 
extending arm is positioned below the said perforation, and 

crimping said arch of the hemostatic clip to urge said perforation to close. 

27. The method of claim 26 further comprising the steps of, 

positioning a second hemostatic clip opposed to said first hemostatic clip, 
said second hemostatic clip having an arch portion connected to first and 
second curved extending arms opposed to each other such that the first 
extending arm is positioned above the perforation and the second 
extending arm is positioned below the said perforation, and 

crimping said arch of said second hemostatic clip to urge said perforation 
to close. 



28. The method of claim 26 wherein said first and second extending arms are curved to 
adapt to the wall of said vessel. 
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